Restricted photorelease of biologically active molecules near the plasma membrane.
An evanescent wave of ultraviolet light was successfully used to release biologically active molecules from caged compounds in living cells. The evanescent wave was generated by the total internal reflection in a limited region near the plasma membrane attached to the illuminated interface. At first, the photolysis efficiency of the evanescent wave of ultraviolet laser light was studied using caged glutamic acid in vitro. Then, caged Ca2+ introduced in the living cultured cell was similarly photolyzed by the evanescent wave and the resulting elevations of the concentration of intracellular Ca2+ in the proximity of the plasma membrane and in the cytosol were observed with a simultaneously introduced fluorescent calcium indicator. Inositol trisphosphate can also be photoreleased near the plasma membrane, which enables study of the temporal and spatial pathways of signal transduction. The method developed here provides a useful tool for studying signal transduction near the plasma membrane in a living cell.